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(57) ABSTRACT

Disclosed herein 1s transmission/reception of data according
to a hybrid automatic repeat request (HARQ) process. A
method for transmitting data includes, at a transmission side,
mapping at least one HARQ process to at least one logical
channel, and transmitting a control signal including informa-
tion associated with the mapping result to a reception side.
Accordingly, 1t 1s possible to efficiently use a radio resource
and reduce unnecessary overhead.
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METHOD FOR TRANSMITTING AND
RECEIVING DATA ACCORDING TO HARQ
PROCESS AND MOBILE COMMUNICATION
TERMINAL THEREOF

This application 1s a national phase entry of International
Application No. PCT/KR2008/000142, filed Jan. 9, 2008 and
claims priority to Korean Patent Application No. 10-2007-
0027585 filed Mar. 21, 2007 and U.S. Provisional Applica-
tion No. 60/884, 583 filed Jan. 11, 2007, all of which are

hereby incorporated by reference 1n their entireties.

TECHNICAL FIELD

The present invention relates to a hybrid automatic repeat
request (HARQ) process, and more particularly, to a method
for transmitting/recerving data, which 1s capable of improv-
ing efficiency of a radio resource by omitting an identifier of
a logical channel included 1n a media access control (MAC)
header and information indicating a HARQ operation, and a
transmitting/receiving apparatus for supporting the same.

BACKGROUND ART

In a long term evolution (LTE) system which has been
spotlighted as the next-generation mobile communication
standard, various scheduling methods which assign radio
resources for transmitting/recerving data and configure vari-
ous types ol transmission parameters have been suggested.
Among them, four representative scheduling methods are as
follows.

First, a dynamic scheduling method basically requires
downlink (DL) scheduling information or uplink (UL) sched-
uling information for each data transmitted 1n a transmission
time interval (T'T1).

If a terminal and a base station are operated by an asyn-
chronous HARQ method 1n order to transmuit or receive data,
in the dynamic scheduling method, the DL assignment or the
UL scheduling information 1s required at the time of nitial
transmission or retransmission of data. In contrast, if the
terminal and the base station are operated by a synchronous
HARQ method, the DL assignment or the UL scheduling
information 1s required for each data at the time of the mitial
transmission of the data, but 1s not required at the time of the
retransmission of the data. At this time, the DL assignment or
the UL scheduling imnformation 1n the dynamic scheduling
method 1s available 1n a single terminal.

Second, 1n a persistent scheduling method, the DL assign-
ment or the UL scheduling information 1s not transmitted in
the TTI unlike the dynamic scheduling method, and the base
station statically informs a terminal of a data transmitting/
receiving method through a radio resource control (RRC)
signal 1n advance, similar to the configuration of a radio
bearer. Accordingly, the terminal uses predetermined infor-
mation through the RRC signal at the time of the transmis-
sion/reception of the data, without the DL assignment or the
UL scheduling information.

For example, when the base station configures a radio
resource A, 1n which downlink data with a transmission for-
mat B 1s received 1n a cycle C, in the terminal through the
RRC signal in advance, the terminal can recerve the data
using the values A, B and C, without the DL assignment.
Similarly, even when the terminal transmits data to the base
station, the data can be transmitted according to the informa-
tion without separate UL scheduling information.

Third, a grouping scheduling method 1s similar to the
dynamic scheduling method. However, while the dynamic
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scheduling method 1s available 1n a single terminal, the group-
ing scheduling method 1s available 1n a plurality of terminals.

For example, if first to tenth terminals are included 1n a
group A and first, second and third terminals request DL
assignment, the base station includes a group i1dentifier A,
identifiers of the first, second and third terminals and the DL
assignment of the terminals in group DL assignment and
transmits the group DL assignment.

Fourth, a synchronous HARQ retransmission or semi-
static scheduling method 1s used when the terminal and the
base station transmit/receive data by an asynchronous HARQ
method. In this method, the terminal and the bas station are
operated by the asynchronous HARQ method at the time of
initial transmission of data and are operated by the synchro-
nous HARQ method at the time of retransmission of data.

For example, 1n a case where the HARQ transmission
method 1s configured 1n the terminal, the terminal and the
base station are operated by the synchronous HAR(Q method
when the retransmission 1s performed, although the asyn-
chronous HARQ information 1s mcluded in the DL assign-
ment. That 1s, the information such as a retransmission cycle
1s previously configured in the terminal through the RRC
signal and the retransmission 1s performed using the configu-
ration mformation and the DL assignment acquired at the

time of the 1nitial reception of data.

DISCLOSURE OF INVENTION

Technical Problem

However, 11 the dynamic scheduling method 1s always used
in the transmission/reception of the data, the base station
should transmit the DL assignment through a PDCCH, for
example, a physical downlink control channel (PDCCH),
whenever the data 1s transmitted through a DL-SCH, regard-
less of the 1nitial transmission or the retransmission. Accord-
ingly, unnecessary overhead occurs 1n the restricted capacity
of the PDCCH.

In addition, 1n order to indicate a special HARQ operation
such as a HARQ soft combining operation without a HARQ
teedback, additional information 1s required and the radio
resource 1s wasted.

Technical Solution

Accordingly, the present invention 1s directed to a method
for transmitting and recerving data according to a HARQ
process and a mobile communication terminal thereof that
substantially obviate one or more problems due to limitations
and disadvantages of the related art.

An object of the present invention devised to solve the
problem lies on a method for transmitting data, which 1s
capable of reducing unnecessary overhead 1n data transmis-
sion and efficiently using a radio resource.

Another object of the present invention devised to solve the
problem lies on a mobile communication terminal of a recep-
tion side using the method for transmitting the data.

The object of the present invention can be achieved by
providing a method for transmitting data according to a
hybrid automatic repeat request (HARQ) process 1n a mobile
communication system, the method including: at a transmis-
s1on side, mapping at least one HARQ process to at least one
logical channel; and transmitting a control signal including
information associated with the mapping result to a reception
side.

Preferably, the logical channel may include at least one of
a broadcast control channel (BCCH), a paging control chan-
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nel (PCCH), a MBMS control channel (MCCH) or a MBMS
traiffic channel (MTCH). In this case, the mapping may
include mapping a dedicated broadcast HARQ process to any
one of the BCCH, the PCCH, the MCCH or the MTCH.

Preferably, the mapping may include mapping at least one
HARQ process 1identifier to the at least one logical channel.

Preferably, the mapping may include informing the recep-
tion side of a scheduling method corresponding to the type of
the logical channel 1n advance.

Preferably, the control signal may be any one of a physical
downlink control channel (PDCCH) signal, a media access
control (MAC) signal, and a radio resource control (RRC)
signal.

Preferably, the method may further include transmitting,
the data to the reception side by the HARQ process according
to the mapping result.

In another aspect of the present invention, provided herein
1s a method for transmitting data according to a HARQ pro-
cess 1n a mobile communication system, the method includ-
ing: at a transmission side, mapping at least one HARQ
process to at least one logical channel; and transmitting the
data to areception side by the HARQ process according to the
mapping result.

Preferably, the logical channel may include at least one of
a broadcast control channel (BCCH), a paging control chan-
nel (PCCH), a MBMS control channel (MCCH) or a MBMS
traiffic channel (MTCH). In this case, the mapping may
include mapping a dedicated HARQ process to any one of the
BCCH, the PCCH, the MCCH or the MTCH. For example,
BCCH may be mapped to a dedicated broadcast HARQ pro-
CEesS.

Preferably, the mapping may include informing the recep-
tion side of a scheduling method corresponding to the type of
the logical channel 1n advance.

In yet another aspect of the present invention, provided
herein 1s a method for transmitting data according to a HARQ
process 1n a mobile communication system, the method
including: reading a result of mapping the HARQ process to
a logical channel stored 1n a transmission side as an 1nitial
value; and transmitting the data to a reception side by the
HARQ process according to the mapping result.

Preferably, the logical channel may include at least one of
a broadcast control channel (BCCH), a paging control chan-
nel (PCCH), a MBMS control channel (MCCH) or a MBMS
traffic channel (MTCH).

Preferably, the mapping result may be obtained by map-
ping at least one HARQ) process to at least one logical chan-
nel.

In yet another aspect of the present invention, provided
herein 1s a mobile communication terminal which recerves
data according to a HARQ process 1n a mobile communica-
tion system, the mobile communication terminal including: a
wireless communication unit which receives a control signal
from a transmission side; and a control unit which determines
a HARQ process operation for recetving the data of the trans-
mission side according to a result of mapping the HARQ
process to a logical channel included 1n the control signal.

Preferably, the logical channel may include at least one of
a broadcast control channel (BCCH), a paging control chan-
nel (PCCH), a MBMS control channel (MCCH) or a MBMS
traffic channel (MTCH).

Preferably, the mapping result may be obtained by map-
ping at least one HARQ) process to at least one logical chan-
nel.

In yet another aspect of the present invention, provided
herein 1s a mobile communication terminal which receives
data according to a HARQ process 1n a mobile communica-
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tion system, the mobile communication terminal including: a
memory unit which stores a mapping result between the
HARQ process and a logical channel; and a control unit
which reads the mapping result stored in the memory unit as
an mitial value and determines a HARQ) process operation for
receiving the data of the transmission side according to the
mapping result.

Preferably, the logical channel may include at least one of

a broadcast control channel (BCCH), a paging control chan-
nel (PCCH), a MBMS control channel (MCCH) or a MBMS

traffic channel (MTCH).

Preferably, the mapping result may be obtained by map-
ping at least one HARQ) process to at least one logical chan-
nel.

Advantageous Elfects

According to embodiments of the present invention, since
data 1s transmitted/received according to a result of mapping
a HARQ) process to a logical channel, additional information
indicating a special HARQ operation without a HARQ feed-
back or an operation using a HARQ process which varies
according to the logical channel 1s not required and a logical
channel identifier which 1s included 1n a MAC header 1n order
to map the transmission channel to the logical channel can be
omitted. Accordingly, it 1s possible to reduce unnecessary
overhead and efficiently use a radio resource.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principle of the mvention.

In the drawings:

FIG. 1 1s a view showing the network structure of an
evolved universal mobile telecommunications system
(E-UMTS);

FIGS. 2 and 3 are views showing the structure of a radio
interface protocol between a user equipment (UE) and a
UMTS terrestrial radio access network (UTRAN) based on
the 3GPP radio access network standard;

FIG. 4 1s a view showing a process of transmitting first
preceding information;

FIG. 5 1s a view showing a process of distinguishing logical
channels from each other according to the type of a service 1n
an embodiment of the present invention;

FIG. 6 1s a view showing a process of transmitting second
preceding information according to an embodiment of the
present invention;

FIG. 7 1s a view showing a state in which 1nitial transmis-
sion and retransmission are performed according to a syn-
chronous HARQ) retransmission method;

FIG. 8 1s a view showing a state 1n which 1nitial transmis-
sion and retransmission are performed according to a
dynamic scheduling method;

FIG. 9 1s a view showing a process of transmitting second
preceding information including respective scheduling meth-
ods for terminal 1dentifiers;

FIGS. 10 and 11 are views showing a process of determin-
ing a scheduling method according to the second preceding
information of FIG. 9;

FIG. 12 1s a view showing a process of transmitting second
preceding information including an additional field;

FIGS. 13 and 14 are views showing a process of determin-
ing a scheduling method according to the second preceding
information of FI1G. 12;




US 8,495,446 B2

S

FIG. 15 1s a view showing a process of determining a
scheduling method using the additional field for group sched-
uling; and

FIG. 16 15 a block diagram showing the configuration of a
mobile terminal according to an embodiment of the present
invention.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L]

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 1 1s a view showing the network structure of an
evolved universal mobile telecommunications system
(E-UMTS) as a mobile commumnication system according to
the present invention.

The E-UMTS evolves from the existing UMTS and 1s also
called a long term evolution (LTE) system. Currently, the
basic standardization of the E-UMTS is ongoing in the 3™
generation partnership project (3GPP).

The E-UMTS may be divided into an E-UTRAN 100 and a
core network (CN) 200.

The E-UTRAN 100 includes an access gateway (hereinai-
ter, referred to as an AG) 110 which 1s located at an end of a
network and 1s connected to an external network, a base
station (hereinafter, referred to as an eNode-B) 120 and a user
equipment (UE) (hereinatter, referred to as an UE) 130. The
AG 110 may be divided into a portion for processing a user
traffic and a portion for processing a control traffic. In this
case, the AG for processing the user traflic and the AG for
processing the control traffic can commumnicate with each
other by the use of a new interface. At least one cell may exist
in one eNode-B 120 and an interface for transmitting the user
traffic or the control traflic may be used between eNode-Bs.

The CN 200 may include the AG 110 and a node for
registering the other UE 130. An interface for distinguishing,
the E-UTRAN 100 and the CN 200 from each other may be
used.

Layers of a radio interface protocol between the UE 130
and the network may be classified mto an L1 layer (first
layer), an L2 layer (second layer), and an L3 layer (third
layer) on the basis of three low-level layers of an open system
interconnection (OSI) model widely known 1n the communi-
cation systems. Among them, a physical layer belonging to
the first layer provides an information transfer service using a
physical channel, and a radio resource control (hereinafter,
referred to as RRC) layer located 1n the third layer serves to
control radio resources between the UE 130 and the network.
The RRC layer interchanges an RRC message between the
UE 130 and the network. The RRC layer may be distributed
into the eNode-B 120 and network nodes such as the AG 110
or may be located locally in the eNode-B 120 or the AG 110.

A channel status of the UE 130 or a service provided to the
UE 130 may vary as occasion demands. It 1s preferable that a
scheduling method for assigning radio resources and config-
uring various types of transmission parameters adaptively
varies according to a variation in communication status.

Accordingly, when the communication status of the UE
130 varies, the network may transmit a predetermined control
signal to the UE 130 and instruct the UE to change the sched-
uling method to a scheduling method suitable for the com-
munication status.

The network checks the communication status such as the
channel status of the UE or the type of the service provided to
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6

the UE, determines a scheduling method corresponding to the
checked communication status, and transmits a control signal
for informing the UE of the determined scheduling method to
the UE.

At this time, a dynamic scheduling method, a persistent
scheduling method, a grouping scheduling method and a
synchronous HARQ retransmission method may be used as
the scheduling method.

The network may use a radio resource interface such as a
medium access control (hereinafter, referred to as MAC)
layer or a RRC layer, 1n order to transmit the control signal to

the UE 130. A physical downlink control signal, a MAC

signal and a RRC signal may be used as the control signal. In
particular, the physical downlink control signal may be DL
assignment or UL scheduling information. Now, this will be
described 1n detail.

FIGS. 2 and 3 are views showing the structure of a radio
interface protocol between an UE and an UTRAN based on
the 3GPP radio access network standard.

The radio mterface protocol between the UE and the
UTRAN horizontally includes a physical layer, a data link
layer, and a network layer. The radio interface protocol ver-
tically includes a control plane for transmitting a control
signal (FIG. 2) and a user plane for transmitting data and
information (FIG. 3). The protocol layers of FIGS. 2 and 3
may be divided into an L1 layer (first layer), an L2 layer
(second layer), and an L3 layer (third layer) on the basis of
three low-level layers of an open system interconnection
(OSI) model widely known 1n the communication systems.

Now, the radio protocol control plane of FIG. 2 and the
radio protocol user plane of FIG. 3 are described 1n detail.

The physical layer 10 as the first layer provides an infor-
mation transier service to a high-level layer by the use of a
physical channel. The physical layer 10 1s connected to a
MAC layer 20 as a higher-level layer through a transport
channel. Data are transmitted between the MAC layer 20 and
the physical layer 10 through the transport channel. Data are
transmitted between different physical layers, that 1s,
between a transmission-side physical layer and a reception-
side physical layer, through a physical channel.

The MAC layer 20 of the second layer provides a service to
a Radio Link Control (RLC) layer as a higher-level layer
through a logical channel. The RLC layer 30 of the second
layer supports the data transmission with reliability. The
function of the RLC layer 30 may be embodied by a func-
tional block in the MAC layer and, 1n this case, the RLC layer
may not exist. A packet data convergence protocol (PDCP)
layer 50 of the second layer performs a header compression
function for reducing a header size of an IP packet containing
unnecessary control information with a relatively large size in
order to efficiently transmit packets in a radio interval having
a small bandwidth at the time of transmitting an IP (Internet
Protocol) packet such as IPv4 or IPv6.

The RRC layer 40 located at the lowermost of the third
layer 1s defined in only the control plane. The RRC layer
controls the logical channel, the transport channel, and the
physical channel associated with the configuration, re-con-
figuration and release of the radio bearers (RB). The RB
means a service provided from the second layer so as to
transmit data between the UE and the E-UTRAN.

A downlink transport channel for transmitting data from
the network to the UE can include a broadcast channel (BCH)
for transmitting system information and a downlink shared
channel (SCH) for transmitting a user traffic or a control
message. The traific or the control message of the downlink
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multicast or the broadcast service may be transmitted through
the downlink SCH or through a particular downlink multicast
channel (MCH).

Here, for transmitting data on DL-SCH, transmitting con-
trol information of PDCCH may be required. The control
information of the PDCCH 1s called DL assignment.

The DL assignment may include control information such
as 1dentifier information such as a group 1dentifier and/or an
UE identifier, radio resource assignment information for
assigning a radio resource such as a time/frequency, duration
assignment information for specitying a valid duration of the
assigned radio resource, multiple antenna information
including information on a multiple transmission/reception
antenna (MIMO) or a beamforming method, and modulation
information, the size of a payload, asynchronous HARQ
information and synchronous HARQ information. The asyn-
chronous HARQ information includes a HARQ process num-
ber, a redundancy version (RV) and a new data indicator, and
the synchronous HARQ information includes retransmission
sequence number.

An uplink transport channel for transmitting data from the
UE to the network can include a random access channel
(RACH) for transmitting an mnitial control message and an
uplink shared channel (SCH) for transmaitting a user traific or
a control message.

Here, for transmitting data on DL-SCH, transmitting con-
trol information of PDCCH may be required. The control
information of the PDCCH 1s called UL scheduling informa-
tion. The UL scheduling information may include i1dentifier
information, radio resource assignment information, duration
assignment information, multiple antenna information,
modulation information, and a transmission parameter such
as the size of a payload.

Hereinafter, various methods of allowing the network to
inform the UE of a specific scheduling method through a
predetermined control signal will be described 1n detail.

Although it 1s assumed that the network 1s a data transmis-
s10on side and the UE 1s a data reception side 1n the following
description, the technical spirit of the present invention 1s not
limited to thereto.

In the below-described embodiments, the network can pre-
viously transmit a variety of information (first preceding
information) necessary for applying a suitable scheduling
method according to the communication status to the UE. The
first preceding information may include the maximum num-
ber of retransmission, the redundancy version (RV), a retrans-
mission cycle, and the type of a variable scheduling method
and may be, for example, transmitted through a RRC signal.
FIG. 4 1s a view showing a process of transmitting the first
preceding information.

The present invention 1s not limited thereto and the above-
described information may be previously configured as mitial
values between both the network and the UE without a sepa-
rate RRC signal.

The method for transmitting data according to an embodi-
ment of the present invention suggests a method of determin-
ing the scheduling method 1informed from the network using
a result of mapping a HARQ) process to a logical channel.

The network checks the communication status such as the
channel status of the UE or the type of the service provided to
the UE and determines the scheduling method corresponding,
to the checked communication status. Now, a service pro-
vided to the UE as the communication status which 1s a
reference for determining the scheduling method will be
described.

The network distinguishes at least one logical channel
according to the type of the provided service and maps a
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HARQ process, for example, a HARQ process 1dentifier, to
the logical distinguished channel. Thereatfter, the network
transmits a control signal associated with the mapping result
of the HARQ process to the UE. Examples of the logical
channel to which the HARQ process maps include a broad-

cast control channel (BCCH), a paging control channel
(PCCH), a MBMS control channel (MCCH) and a MBMS

traffic channel (MTCH).

For example, the service provided to the UE may be
divided into a real time ftraific (RT traffic) service and a
non-real time traific (NRT traific) service. It 1s assumed that
logical channels 0 to 3 exist and HARQ processes 0 to 5 exist.
It 1s assumed that the logical channels 0 and 1 are used for
transmitting the RT traffic and the logical channels 2 and 3 are
used for transmitting the NRT traffic.

When the network maps the HARQ processes 0 and 1 to the
logical channels 0 and 1 and maps the HARQ processes 2 to
5 to the logical channels 2 and 3, the E- ARQ processes 0 and
1 are used for transmitting the RT ftraffic and the PARQ
processes 2 to 5 are used for transmitting the NRT traffic. FIG.
5 1s a view showing a process of distinguishing logical chan-
nels from each other according to the type of the service.

The network can transmit information on the type of the
provided service, the distinction of the logical channel and the
result of mapping the HARQ process to the distinguished
logical channel and second preceding information including
the scheduling method for the HARQ process to the UE. At
this time, the second preceding information may be transmit-
ted through the RRC signal. FIG. 6 1s a view showing a
process of transmitting the second preceding information.

The UE receives the second preceding information from
the network and checks the DL assignment transmuitted
through the PDCCH 1n order to recerve downlink data. The
DL assignment imncludes a HARQ process identifier. Accord-
ingly, the UE checks that the HARQ process identifier O or 1
1s included 1n the DL assignment and determines that the data
1s recerved by the scheduling method B (for example, the
synchronous HARQ retransmission method). Now, the syn-
chronous HARQ) retransmission method will be described 1n
detaul.

The UE receives the DL assignment transmitted through
the PDCCH and receives data transmitted through the DL-
SCH according to the recerved DL assignment, 1n order to
receive speciiic data which 1s not retransmitted and 1s nitially
transmitted. If the UE does not receive normally the data, the
UE transmits a not-acknowledgement (NACK) to the net-
work and the network retransmits the data according to the
status imformation.

At the time of the retransmission of the data, the network
transmits the data using a transmission type and the informa-
tion of the radio resource used for the 1nitial transmission and
performs the retransmission 1n synchronization with a spe-
cific time interval which 1s previously determined by an
appointment with the UE. The time interval may be previ-
ously determined between the network and the UE through
the RRC signal as shown 1n FIG. 4.

FIG. 7 1s a view showing a state in which the initial trans-
mission and retransmission are performed according to the
synchronous HARQ retransmission method. That 1s, unlike
the 1nitial transmission of the data, at the time of the retrans-
mission, the UE recerves retransmission data including no the
DL assignment transmitted through the PDCCH. Accord-
ingly, 1n order to receive the retransmission data, associated
parameter information 1s used through the DL assignment
acquired at the time of the mnitial transmission and the first
preceding information and/or second preceding information
which are previously acquired through the RRC signal.
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If any one of the HARQ processes 2 to 5 1s used, the UE
performs the retransmission using separate DL assignment
included 1n the retransmission data. FI1G. 8 1s a view showing
a state 1n which the initial transmission and retransmaission are
performed according to the dynamic scheduling method.

Preferably, the UE can determine the scheduling method
using an UE identifier.

In this case, the network checks the communication status
such as the channel status of the UE or the type of the service
provided to the UE and determines the scheduling method
corresponding to the checked communication status.

I1 1t 1s assumed that the UE has a plurality of UE 1dentifiers,
the network transmits the second preceding information
including the respective scheduling methods for the UE 1den-
tifiers to the UE. At this time, the second preceding informa-
tion may be transmitted through the RRC signal.

FIG. 9 1s a view showing a process of transmitting the
second preceding information including the respective sched-
uling methods for the UE 1dentifiers.

The UE receives the second preceding information from
the network and checks the DL assignment transmitted
through the PDCCH 1n order to recerve the downlink data. In
the example shown 1n FIG. 9, 1f the DL assignment 1s trans-
mitted using the UE 1dentifier 1, the UE determines that the
data 1s recerved by the scheduling method A and, 1f the DI
assignment 1s transmitted using the UE identifier 2, the U.
determines that the data 1s received by the scheduling method
B. The process of determining the scheduling method 1is

shown 1n FIGS. 10 and 11.

Preferably, the network may add a specific field for speci-
tying the scheduling method to the DL assignment.

In this case, the network checks the communication status
such as the channel status of the UE or the type of the service
provided to the UE and determines the scheduling method
corresponding to the checked communication status. The
determined scheduling method 1s specified 1n the additional
field of the DL assignment.

At this time, 1f the number of the scheduling methods
supported by the communication system 1s two or less, one bit
1s sufficient as the additional field, but, 1t the number of the

scheduling methods supported by the communication system
1s two or more, the bit number of the additional field can be
increased so as to sulliciently specily the types of the sched-
uling methods.

The network transmits format information of the DL
assignment having the specific field added thereto and the
second preceding information including the provided sched-
uling method to the UE. At this time, the second preceding,
information may be transmitted through the RRC signal.

FIG. 12 1s a view showing a process of transmitting the
second preceding information including the additional field.

The UE receives the second preceding information from
the network, checks the changed format of the DL assign-
ment, and checks the DL assignment transmitted through the
PDCCH 1n order to recerve the downlink data.

For example, 1t 1s assumed that the additional field 1s com-
posed of one bit, 0 1s mapped to the dynamic scheduling
method and 1 1s mapped to the synchronous HARQ) retrans-
mission method. At this time, 1f the additional field of the
received DL assignment 1s 0, the UE determines that the data
1s received by the dynamic scheduling method and, 1f the
additional field of the recerved DL assignment 1s 1, the UE
determines that the data i1s recerved by the synchronous
HARQ retransmission method. The process of determining

the scheduling method 1s shown 1n FIGS. 13 and 14.
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Preferably, the network may add a specific field for speci-
tying the scheduling method to the DL assignment transmiut-
ted to the UEs of a group.

In this case, the network checks the communication status
such as the channel status of the UE or the type of the service
provided to the UE and determines the scheduling method
corresponding to the checked communication status.

The network simultaneously transmuits the DL assignment
to specific UEs belonging to the group in order to reduce the
information amount of the physical downlink control signal.
This scheduling method 1s the grouping scheduling method
and the scheduling information 1s group DL assignment. The
grouping scheduling method will be described 1n detail with
reference to FI1G. 15.

For example, if three UEs, for example, UE1, UE2 and
UE3, exist 1n a specific group, the group DL assignment may
include one group 1dentifier, identifiers of the UEs, schedul-
ing information of the UEs, and the scheduling methods of the
UEs.

As shown 1n FIG. 15, the communication system supports
two methods including the dynamic scheduling method
(scheduling method A) and the synchronous HARQ) retrans-
mission method (scheduling method B), the group DL assign-
ment includes a 1-bit additional field for specitying the sched-
uling methods of the UEs.

Each of the UEs receives the group DL assignment from
the network, checks the scheduling method corresponding to
its 1dentifier, and receives user data according to the schedul-
ing method. In the example shown 1n FIG. 15, the dynamic
scheduling method (scheduling method A) 1s applied to the
UE1 and the synchronous HARQ retransmission method
(scheduling method B) 1s apphed to the UE2 and the UE3.

Accordingly, i1 the retransmission 1s required after the UE1
receives specific data (Data 1) from the network, the UE1
checks the PDCCH and performs the retransmission through
the DL assignment transmitted to only the UE1 or new group
DL assignment. In contrast, 11 the UE2 and the UE3 retrans-
mits the specific data (Data 1), the UE2 and the UE3 perform
the retransmission using the parameter values of the preced-
ing information which is previously received through the
RRC signal or the group DL assignment which 1s used 1n the
previous transmission, without separate DL assignment.

Although the transmission/reception of the downlink data
1s described in the embodiments of the present invention, the
present mnvention 1s not limited thereto and the same method
1s applicable to the transmission/reception of uplink data.

FIG. 16 15 a block diagram showing the configuration of a
mobile terminal according to an embodiment of the present
invention.

An mput unit 510 selects a desired function or receives
information. A display unit 520 displays a variety of infor-
mation for operating the mobile terminal.

A memory unit 530 stores data to be transmitted to a
reception side and various types of programs necessary for
operating the mobile terminal. The memory unit 5330 stores a
mapping result between a HARQ process and a logical chan-
nel.

A wireless communication unit 540 receives an external
signal and transmaits data to the reception side. The wireless
communication unit 540 can receive a control signal from a
transmission side.

An audio processing unit 550 amplifies an audio signal
from a microphone MIC and converts the amplified audio
signal into a digital signal.

When the digital audio signal 1s converted into an analog,
audio signal and the analog audio signal 1s amplified, a
speaker SP outputs the analog audio signal.
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A control unit 560 controls the overall operation of the
mobile terminal. In particular, the control unit 560 determines
a HARQ process operation for recerving the data of the trans-
mission side according to the result of mapping the HARQ
process to the logical channel included 1n the control signal,
when the wireless communication unit 540 recetves the con-
trol signal from the transmission side.

When the result of mapping the HARQ process to the
logical channel 1s stored 1n the memory unit 540 as an 1nitial
value, the control umt 560 reads the mapping result from the
memory umt 540 and determines the HARQ process opera-
tion for recerving the data of the transmission side according,
to the read mapping result.

A control signal for specilying a specific scheduling
method 1s recetved from the network through the wireless
communication unit 340 and the scheduling process for
receiving or transmitting the data according to the specific
scheduling method 1s performed. Since the control unit 560
and the other components which are used for determining the
specific scheduling method from the control signal received
from the network and performing the transmission/reception
of the data are described above, the detailed description
thereol will be omaitted.

As the mobile terminal of the present invention, a personal
digital assistant (PDA), a cellular phone, a personal commu-
nication service (PCS) phone, a global system for mobile
(GSM) phone, a wideband CDMA (WCDMA) phone, and a
mobile broadband system (MBS) phone may be used.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, 1t 1s intended that the present mvention cov-
ers the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

Industrial Applicability

The present invention relates to a HARQ process and more
particularly to a method for transmitting data, which 1s
capable of reducing unnecessary overhead and eificiently
using a radio resource, and an apparatus related thereto. The
present invention 1s applicable to apparatuses such as a ter-
minal, a base station and a base station controller of a mobile
communication system 1n hardware and 1s applicable to a
control algorithm of the apparatuses 1n software.

The mvention claimed 1s:

1. A method for transmitting data according to a hybnd
automatic repeat request (HARQ) process at a transmitting
side 1n a mobile communication system, the method compris-
ng:

reserving one or more HARQ) processes for a semi-static

scheduling method; and

transmitting a control signal, based on a mapping of at least

one HARQ process to at least one logical channel, to a
reception side,

wherein information about the semi-static scheduling

method 1s recerved via a radio resource control (RRC)
signal,
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wherein identifiers of the one or more HARQ processes are
determined based on the information about the semi-
static scheduling method.

2. The method according to claim 1, wherein the mapping,
comprises nforming the reception side of a scheduling
method corresponding to a type of the logical channel in
advance.

3. The method according to claim 1, wherein an 1dentifier
of the at least one HARQ process identifies a scheduling
method.

4. The method according to claim 1, wherein one or more
identifiers of the reception side are reserved for the semi-
static scheduling method,

wherein information about the one or more 1dentifiers 1s
received via the RRC signal.

5. The method according to claim 1, wherein, 11 the logical
channel 1s a broadcast control channel (BCCH) carrying the
control signal, a dedicated broadcast HARQ process 1is
mapped to the BCCH.

6. A mobile communication terminal which receives data
according to a hybrid automatic repeat request (HARQ) pro-
cess 1n a mobile communication system, the mobile commu-
nication terminal comprising:

a wireless communication unit which recerves a control
signal, based on a mapping of at least one HARQ) pro-
cess to at least one logical channel, from a transmission
side; and

a control unit which determines a HARQ process operation
for recerving the data of the transmission side,

wherein one or more HAR(Q) processes are reserved for a
semi-static scheduling method,

wherein information about the semi-static scheduling
method 1s recerved via a radio resource control (RRC)
signal,

wherein 1dentifiers of the one or more HARQ processes are
determined based on the information about the semi-
static scheduling method.

7. The mobile communication terminal according to claim

6, wherein the mapping result 1s obtained by mapping at least
one HARQ process to at least one logical channel.

8. The mobile communication terminal according to claim
6, wherein an identifier of the at least one HARQ process
identifies a scheduling method.

9. The mobile communication terminal according to claim
6., wherein one or more 1dentifiers of the mobile communica-
tion terminal are reserved for the semi-static scheduling
method,

wherein information about the one or more identifiers 1s
received via the RRC signal.

10. The mobile communication terminal according to

claim 6, wherein, 11 the logical channel 1s a broadcast control

channel (BCCH) carrying the control signal, a dedicated
broadcast HARQ process 1s mapped to the BCCH.
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